Application Serial No. 09/910,985 
IN THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims in the 
above-referenced application: 

1. (Canceled) 

2. (Currently amended) The method of claim + 6, wherein the step of transforming the 
current feature vector is performed in feature space. 

3. (Currently amended) The method of claim 4- 6, wherein the step of transforming the 
current feature vector is performed in model space. 

4. (Currently amended) The method of claim i 6, wherein the maximum likelihood criteria 
is a maximum likelihood spectral transformation (MLST). 

5. (Currently amended) The method of claim i 6, wherein the step of estimating one or 
more transformation parameters which maximize a likelihood of an utterance further comprises the 
step of computing likelihood of utterance information corresponding to a previous feature vector 
transformation. 

6. (Currently amended) Th e m et hod of claim 1 . A method of adapting a speech recognition 
system to speech data provided to the speech recognition system, the method comprising the steps 
o£ 

computing alignment information between the speech recognition system and feature 
vectors associated with the speech data provided to the speech recognition system; 

computing an original spectra for each feature vector and corresponding mean vector; 

estimating one or more transformation parameters which maximize a likelihood of 
an utterance; and 

transforming a current feature vector using the estimated transformation parameters 
and maximum likelihood criteria, the transformation being performed in a linear spectral domain; 

2 
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wherein the step of estimating the transformation parameters further comprises the 
step of estimating convolutional noise and additive noise Nf for each zth component of a speech 
vector corresponding to the speech data provided to the speech recognition system. 

7. (Original) The method of claim 6, wherein the step of estimating the transformation 
parameters further comprises the step of defining a diagonal matrix A with A n - 1 / Nf , and 

defining b t = -Nf/N*. 

8. (Original) The method of claim 7, further comprising the steps of: 

determining A u in accordance with an expression 



; and 



determining b ( in accordance with an expression 

where x\f and m\ s ) are sub-linear spectral values of a feature vector and 
corresponding mean vector, respectively, for each /th component of the speech vector. 

9. (Currently amended) Th e m e thod of claim 1 . A method of adapting a speech recognition 
system to speech data provided to the speech recognition system, the method comprising the steps 
of 

computing alignment information between the speech recognition system and feature 
vectors associated with the speech data provided to the speech recognition system: 

computing an original spectra for each feature vector and corresponding mean vector: 
estimating one or more transformation parameters which maximize a likelihood of 
an utterance: and 
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transforming a current feature vector using the estimated transformation parameters 
and maximum likelihood criteria, the transformation being performed in a linear spectral domain; 

wherein the step of transforming the current feature vector further comprises the step 
1 N? 

of determining x\ f) = — -x\ f) - — , where x\ f) is an /th component of a speech vector 

N - t N • 

corresponding to the speech data provided to the speech recognition system, Nf is convolutional 
noise and Nf is additive noise of the /th component of the speech vector. 

1 0. (Currently amended) The method of claim +6, wherein the step of computing alignment 
information is performed using a Baum- Welch algorithm. 

11. (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Canceled) 

15. (Canceled) 

16. (Currently amended) The apparatus of claim +5 20, wherein the operation of 
transforming the current feature vector is performed in a feature space. 

17. (Currently amended) The apparatus of claim 45 20, wherein the operation of 
transforming the current feature vector is performed in a model space. 
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18. (Currently amended) The apparatus of claim i6 20, wherein the spectral transformation 
employed in the operation of transforming the current feature vector is a maximum likelihood 
spectral transformation (MLST). 

19. (Currently amended) The apparatus of claim i6 20, wherein the operation of estimating 
one or more transformation parameters which maximize a likelihood of an utterance further 
comprises the operation of computing likelihood of utterance information corresponding to a 
previous feature vector transformation. 

20. (Currently amended) Th e apparatus of claim 15, Apparatus for adapting a speech 
recognition system to speech data provided to the speech recognition system, the apparatus 
comprising: 

at least one processing device operative to: (0 compute alignment information 
between the speech recognition system and feature vectors associated with the speech data provided 
to the speech recognition system: (if) compute an original spectra for each feature vector and a 
corresponding mean vector: (iii) estimate one or more transformation parameters which maximize 
a likelihood of an utterance: and fiv) transform a current feature vector based on at least one of 
maximum likelihood criteria and the estimated transformation parameters, the transformation being 
performed in a linear spectral domain: 

wherein the operation of estimating the transformation parameters further includes 
the operation of estimating convolutional noise N? and additive noise Nf for each zth component 
of a speech vector provided to the speech recognition system. 

21. (Original) The apparatus of claim 20, wherein the operation of estimating the 
transformation parameters further includes the operation of defining a diagonal matrix A with 

A.. = 1 / N? , and defining b, = -Nf I N? . 

22. (Original) The apparatus of claim 21, wherein the operation of estimating the 

transformation parameters further comprises the operation of: 

determining A u in accordance with an expression 
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determining b { in accordance with an expression 

where jc, ( f and m\ e ) are sub-linear spectral values of a feature vector and 
corresponding mean vector, respectively, for each ith component of the speech vector. 

23. (Currently amended) The appara t us of claim 15, Apparatus for adapting a speech 
recognition system to speech data provided to the speech recognition system, the apparatus 
comprising: 

at least one processing device operative to: (0 compute alignment information 
between the speech recognition system and feature vectors associated with the speech data provided 
to the speech recognition system: (ii) compute an original spectra for each feature vector and a 
corresponding mean vector; (iii) estimate one or more transformation parameters which maximize 
a likelihood of an utterance: and (\v) transform a current feature vector based on at least one of 
maximum likelihood criteria and the estimated transformation parameters, the transformation being 
performed in a linear spectral domain: 

wherein the operation of transforming the current feature vector includes the step of 
1 N? 

determining xl f) = ^^x^ f) -j^- , where x\ f) is an zth component of a speech vector 

corresponding to the speech data provided to the speech recognition system, TV" is convolutional 
noise and Nf is additive noise of the ith component of the speech vector. 
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